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ABSTRACT
This project reviews the benefits of children

participating in resistance training activities, as well
as the recommended guidelines and the potential risks

involved. Although research has shown that resistance
training for children is a safe activity, many parents are

still skeptical about benefits and concerned about safety
and injury. Based on the literature review, benefits

include health-related benefits, increased strength, motor
skills and sports performance, prevention of injuries, and

psychosocial. A PowerPoint presentation is included as a
guide to help parents, teachers, coaches, and others, who

work with children, understand that a properly designed

and supervised resistance training program can have many
benefits for children.
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CHAPTER ONE

INTRODUCTION

Although it has become more commonplace to see
children and young adults working out in gyms everywhere,

this does not mean that these young people are going to
benefit from their efforts. They may injure themselves

because of their lack of knowledge and guidance. They may
not even realize how uneducated they are about the
machines that they are using. Parents whose children are

working out using resistance training, whether it is at
the local gym or at school, need to understand that in

order to reap the benefits that are associated with
resistance training, the children need to follow proper
guidelines and have proper supervision and guidance. For
the purpose of this project, the term youth is broadly

defined as the period of life that includes both
prepubescent and adolescent years (Faigenbaum et al.,
1996).
Resistance training is sometimes referred to as

"strength training" or "weight training." The American

Academy of Pediatrics defines strength training as "the
use of resistance methods to increase one's ability to
1

exert or use force. The training may include use of free
weights, the individual's own body weight, machines,

and/or other resistance devices to attain this goal"

(2008

p. 836). Faigenbaum and Schram's definition of resistance
training is:

Broadly defined as a method of physical conditioning
that involves the progressive use of a wide range of
resistance loads (light manual resistance to high

intensity plyometrics) designed to enhance or
maintain muscular strength, muscular power, local

muscular endurance, and proprioreception (sense of
position).

Resistance training encompasses an

assortment of training modalities, such as body
weight, free weights (barbells and dumbbells), weight

machines, elastic tubing, medicine balls, and wobble
boards, and it is applicable to exercises performed

in weight-room settings, sports performance centers,
athletic training rooms, and rehabilitation clinics.

(2004, p.16)
Although the terms resistance training, strength

training, and weight training are often used synonymously,
the term resistance training encompasses a broader range

of training modalities and a wider variety of training
2

goals (Faigenbaum, 2003). It is important to also note
that according to the National Strength and Conditioning

Association (NSCA),

"resistance training is distinct from

the competitive sports of powerlifting and weightlifting

in which individuals regularly train at high intensities
and attempt to lift maximal amounts of weight"

(Faigenbaum

et al. , 1996, p. 62).

As the nation continues to become more overweight,
public education is trying to combat the rising obesity
rates. Physical education in middle schools and high
schools is embracing the "Fitness for Life" or "Lifelong

Fitness" approach.

The trend in secondary physical

education classes has been moving the focus away from
teaching exclusively team sports in favor of a more

inclusive "Fitness for Life" approach. This approach

exposes students to activities that they can then
incorporate into their life-long exercise and fitness

routine.

This approach differs from the traditional model

of teaching team sports such football, basketball,
volleyball, soccer, and softball. While knowledge of team

sports is still taught, it is important to equip students

with the ability to continue their physical education past
high school graduation, when it can become difficult to
3

get enough people together for a traditional team sport

competition.

Because of this new approach to physical education,
many new construction efforts at middle and high schools
are including "fitness centers" or "workout rooms" in the

design of the school. Many older schools that were not
designed with a "fitness center" are fundraising and
finding space to facilitate equipment. Although many

school fitness centers will have many different types of
equipment, often resistance training will be a major part
of the program. It is important that both the instructors

and the students have complete understanding of what is

expected of each. It is important to provide detailed
instructions and constant supervision when introducing
students to resistance training.
For many years resistance training has been viewed as

an adult only activity due to misconceptions about the
presumed high risk of injury in children. However, studies

have shown that there are many benefits to youth

resistance training including, but not limited to:
strength increase, increase in athletic performance, self-

esteem, weight loss, injury prevention, and psychosocial

effects. In order to attain these benefits, it is
4

important that proper guidelines be established and

followed.

Purpose of the Project
The purpose of this project is to conduct a

literature review on the topic of resistance training for
children in order to educate parents, teachers, coaches,
and others who may be working with children in a

resistance training capacity about the benefits that can
be derived from a resistance training program and the
safety measures which must be in place. It is important
that those working with children understand the

complexities involved in order to help children reach
their goals without injuring themselves. As injuries are

always a possibility, it is imperative that there is an

understanding of the potential injuries.

Scope of the Project
This project will consist of analyses of literature

concerning the many aspects of resistance training for
children. The literature will focus on the following
topics: a) safety trends regarding resistance training for
children; b) benefits of youth resistance training; c)
5

guidelines; and d) risks involved with youth resistance

training.
The project consists of peer-reviewed articles and
textbook readings. Articles were published in many

journals such as, American Journal of Lifestyle Medicine,

Clinics in Sports Medicine, Physician & Sportsmedicine,
Pediatrics, Journal of Sport Behavior, Strength and
Conditioning Journal and others, which were acquired
through the California State University, San Bernardino

library. In chapter three, the methods used to analyze the

literature will be defined and identified.
In chapter four, a summary will be discussed
regarding the strengths and weaknesses of the articles

analyzed. In addition, recommendations will be given on

further study in the area of resistance training for
children.

In the appendix, a PowerPoint presentation will be

designed based on the literature analyzed, in order to
educate parents, teachers, coaches, and others who work

with children in a resistance training capacity.

6

Significance of the Project
According to the CDC's National Health and Nutrition
Examination Survey (NHANES) in 2008, 19.6% of children

aged 6 to 11 years and 18.1% of adolescents aged 12 to 19
years in the United States were overweight. This

prevalence has nearly tripled in the last two decades
(Centers for Disease Control and Prevention, 2009, para.
.
2)

One of the contributing factors to childhood obesity

is lack of physical activity. In addition to the more
sedentary lifestyle that many children are leading, daily

participation in school physical education among

adolescents dropped 14 percentage points - from 42% in

1991 to 28% in 2003 (CDC, 2009).
With the popularity of resistance training involving

children increasing, the knowledge base of those who are

working with children must also increase. Teachers,
coaches, parents, and others who work with children must

be aware of the potential for injuries if proper practices
are not observed.

Many people will participate in resistance training
activities at some point in their lives because of the

benefits. Introducing resistance training to children
early in life and in a non-threatening environment can
7

contribute to a more active lifestyle in adulthood

provided the children have a positive experience.
Both parents and physical education teachers can make
an impact on children, by encouraging them to be more

active. If parents take the initiative to get their

children to increase activity by participating in
activities in which the children are interested, such as

going to the gym with the parents, a natural expectation
of the parents would be to make sure that the activities
in which the child is involved are age appropriate and
safe.

This can be done by ensuring that the child is

supervised by a qualified instructor while performing
resistance training activities.

Physical educators can also encourage children to
become active by providing proper instruction for

resistance training when using school facilities. Proper
instruction from a physical education teacher can help
students feel less intimidated if and when they decide to

become a member of a gym. Familiarity with resistance
training equipment will allow students to feel more

comfortable, which would lead to continued participation

over a longer period of time; thereby increasing activity
time and decreasing time spent sedentary.
8

Definition of Terms
The following definitions apply to this project:
1)

Set:

a group of repetitions separated by rest

periods (e.g., 3 sets of 15 reps).
2)

Repetitions:

number of times a specific

movement is repeated.
3)

Recovery period:

the rest interval between

sets.
4)

One-repetition maximum (1 RM):

the maximum

amount of weight that can be displaced in a
single repetition.
5)

Concentric contraction:

the muscle shortens

while contracting against resistance (e.g.,
lifting a weight).
6)

Eccentric contraction:

the muscle lengthens

while contracting against resistance (e.g.,
lowering a weight).
7)

Isometric contraction:

contracts the muscle

statically without changing its length (e.g.,

wall sits, the athlete holds the position of
feet planted flat on ground with knees at a 90
angle and back against the wall).

9

8)

Isokinetic contraction:

the velocity of muscle

contraction is constant throughout the range of

motion.
9)

Progressive resistive exercises: an exercise

regimen in which the athlete progressively

increases the amount of weight lifted and/or the
number of repetitions.
10)

Plyometric exercises:

repeated eccentric and

concentric muscle contractions (e.g., jumping up
onto and down from a platform).

11)

Circuit training:

exercise stations that

consist of various combinations of weight

training, flexibility, calisthenics, and aerobic

exercises.
12)

Weightlifting:

a competitive sport that

involves maximum lifting ability.

Weightlifting

(also called Olympic lifting) includes the
"snatch" and the "clean and jerk."

13)

Power lifting:

a competitive sport that

involves maximum lifting ability.

Power lifting

includes three lifts; the "bench press," the

"squat," and the "dead lift."

10

The concept of resistance training for youth is still

somewhat controversial due to concerns of parents,
teachers, coaches, and scientific and medical

professionals. These concerns come from
"... misconceptions and misunderstandings about resistance

training, its dangers, and how it can be adapted for young

people (Hamil, 1994; Kraemer and Fleck, 1993)"

(Fleck &

Kraemer, 1997, p. 199). Some of the misconceptions are

simply old wives' tales and some are simply due to a lack
of knowledge. The benefits of resistance training for
children far outweigh any risk to children, provided that
the recommended guidelines are followed carefully.

11

CHAPTER TWO

REVIEW OF RELATED LITERATURE

Although the current literature supports youth
participating in resistance training activities, this has
not always been accepted. Old wives' tales were partly to

blame for the idea that children should not participate in

any type of resistance training. A common misconception
was the idea that children should not participate in

resistance training because it would stunt their growth.

In 2001, Faigenbaum presented a theory for this

misconception:
The concern that strength training will damage
the growth plates of children and impede their

statural development seems to have come from an old
report indicating that children in the remote areas
of Japan who performed heavy labor were short in

stature (Kato and Ishiko, 1964). In this report,
however, etiologic factors such as poor nutrition

were not controlled, and the children performed heavy
labor in mountainous villages for several hours a
day.

(p.25)
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There is extensive data reporting that resistance
training is safe for children. In 1974, Stern stated that

"weight training will not stunt the growth or deform the
limbs of young boys"

(p. 80). According to the American

College of Sports Medicine's Quarterly Publication, Fit
Society Page, Fall 2002, "Strength training should be one
part of a well-rounded fitness program that also includes
endurance, flexibility and agility exercises (Faigenbaum
and Micheli, 2002, p. 5) ." In the September '2003

President's Council on Physical Fitness and Sports

Research Digest, Faigenbaum states,

"resistance training

can be recommended to children and adolescents as one part

of a well-rounded physical activity program that also
includes games and activities designed to enhance

cardiorespiratory fitness, flexibility, agility, and

balance"

(p. 1). "Previously deemed unsafe and ineffective

for children (American Academy of Pediatrics, 1983),

strength training is now considered an important component
of youth fitness and conditioning programs (American

Orthopaedic Society for Sports Medicine, 1988; Faigenbaum,
Kraemer et al., 1996) and injury prevention strategies

(American College of Sports Medicine, 1993)"

Zaichkowsky, 1997, para. 2).
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(Faigenbaum &

It is the current position of the NSCA that:

1. A properly designed and supervised resistance
training program is safe for children,

2. A properly designed and supervised resistance
training program can increase the strength of

children.
3 . A properly designed and supervised resistance

training program can help to enhance the motor
fitness skills and sports performance of children.
4 . A properly designed and supervised resistance

training program can help to prevent injuries in
youth sports and recreational activities.

5.

A properly designed and supervised resistance
training program can help to improve the

psychosocial well-being of children.
6. A properly designed and supervised resistance
training program can enhance the overall health of
children (Faigenbaum, et al., 1996, p.62).

Guidelines for Youth Resistance Training

"The National Strength and Conditioning Association,
The American Orthopaedic Society for Sports Medicine, and

the American Academy of Pediatrics all suggest that
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children can benefit from participation in a properlyprescribed and supervised resistance training program"

(Fleck & Kraemer, 1997, p. 200).
When deciding to begin a resistance training program,

it is important to take into account both the age and the

maturity level of the child. Children as young as 6 years

of age can participate in resistance training programs,
provided that they are mentally and emotionally able to

follow coaching instructions and able to appreciate the
benefits and risks of resistance training (Faigenbaum,

2000; Faigenbaum, et al., 1996).
Emphasis should be placed on proper lifting form and

safe training technique. This should include instruction

on proper breathing and using controlled movements. It is

important for the instructor to monitor the ratio of
resistance training to rest (Faigenbaum, et al., 1996). It

is important for instructors to develop a positive

attitude toward resistance training and to allow students
to have fun.

Children should be directed toward self-

improvement and focus on their own accomplishments rather

than competition. Work out cards, logs, and charts can be

used to help students concentrate on theicr own selfimprovement (Faigenbaum, 2000).
15

A qualified adult must be available to instruct youth

resistance training programs. The adult must possess an
understanding of youth resistance training guidelines and

safety procedures. It is necessary that the adult be able
to speak to children and adolescents using language that
is easily understood. The program should be both fun and

challenging to the participants with feedback provided on
performance (Faigenbaum, 2000).

While there are an unlimited number of exercises that
can be used in a resistance training program, "it is

important to select exercises that are appropriate for a

child's body size, fitness level, and exercise technique
experience"

(Faigenbaum, 2007, p.196). There are many

types of equipment for youth resistance training programs

including weight machines (both child and adult size),

free weights, medicine balls, elastic bands, and body
weight.

"The choice of exercises should promote muscle

balance across joints and between opposing muscle groups
(e.g. quadriceps and hamstrings)"

(Faigenbaum, 2007, p.

196). It is also important that exercises are sequenced

properly by performing exercises using large muscle groups
before smaller muscle groups and multiple-joint exercises

before single-joint exercises. This allows the child to
16

use heavier weights during the multi-joint exercises

before they are fatigued (Faigenbaum, 2 0 07) .
It has been recommended that 1 to 3 sets of 6 to 15
repetitions performed on 2 or 3 nonconsecutive days is

preferable (Faigenbaum, et al., 1996), but more recent
studies involving youth have recommended higher
repetitions (e.g. 10 to 15) with lighter weight loads

(Faigenbaum, 2007) . Faigenbaum (2007) suggests that "the
best approach for a child or adolescent may be to start
resistance training with 1 set of 10 to 15 repetitions

with a moderate load and then gradually progress the
training program depending on goals, objectives, and time

available for training"

(p. 196).

Benefits of Youth Resistance Training

There are many benefits for children to be gained by
participating in a resistance training program. Some of
the benefits include health-related benefits, as well as

increased strength, motor skills and sports performance,
prevention of injuries, and psychosocial benefits. "Some

literature suggests that strength training prepares

children for participation in organized sporting and
recreational activities and improves their sense of
17

character, self-esteem, and overall psychosocial

functioning"

(Benjamin & Glow, 2 0 03) .

Health-related Benefits

Resistance training for children has been linked to
many health related benefits. Some of the reported

benefits of regular participation in resistance training
activities are improved body composition and weight loss,

cardiorespiratory fitness, bone-mineral density (BMD),
blood lipids, and psychosocial well-being (Faigenbaum,
2007, p. 191; Faigenbaum, 2003, p. 2-3; Faigenbaum et al.,

1996, p. 68-6'9; Haff, 2003, p.56). "Improvements in these
factors are primarily related to an increased metabolic

demand, which supports resistance training as a viable
form of healthy activity"

(Dreger, n.d).

Current findings suggest that "childhood may be the

period during which the bone-modeling process responds

best to the mechanical loading of physical activities such

as resistance training (Bass, 2000)"

(Faigenbaum, 2003, p.

3) -

As the prevalence of obesity continues to rise, it
becomes increasingly important that children spend more

time engaging in physical activity and less time being
sedentary. According to data from the 2003-2006 National
18

Health and Nutrition Examination Survey (NHANES), obesity
has nearly tripled since the 1976-1980 NHANES survey. For

children ages 6-11 years, the prevalence of obesity
increased from 6.5% to 19.6%. For adolescents, ages 12-19

years, the prevalence has increased from 5% to 18.1% (CDC,
2009) .

Resistance training programs consisting of moderate
intensities and high repetitions, in combination with

aerobic exercise may be "the ideal solution for long-term
fat loss and weight maintenance"

(Faigenbaum et al., 1996,

p. 69). Many aerobic activities are load bearing which
makes them difficult and can increase the potential for

injury in overweight and obese children. Participating in

an exercise program that includes resistance training can
improve the health and body composition of both normal

weight and obese children (Faigenbaum, 2007, p. 193).
Increased Strength

Another benefit of participating in a resistance
training program is increased strength. As children and
adolescents mature, they naturally become stronger.
However, studies suggest that children can significantly

improve their strength with a resistance training program

19

of a sufficient duration and intensity (Faigenbaum et al.,

1996, p. 64).
In 2008, the American Academy of Pediatrics reported,
"Increases in strength occur with virtually all modes of
strength training of at least 8 weeks' duration and can
occur with training as little as once a week, although

training twice a week may be more beneficial"

(p. 835).

Motor Skills and Sports Performance
Participating in a resistance training program can
provide youth with the confidence and skills to try new

sports or activities or to keep them involved in sports as
they may be less likely to drop out due to embarrassment,
failure, or injury (Faigenbaum, 2003) .

Several studies have demonstrated significant
improvements in the vertical jump, long jump, sprint
speed, agility run time .

.

.

(Falk & Mor, 1996,

Flanagan et al., 2002; Lillegard et al., 1997,

Weltman et al., 1986). However, others have reported
gains in strength without any improvements in

selected motor performance skills (Faigenbaum et al.,
1993)

(Faigenbaum, 2003, p. 3).
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Prevention of Injuries

Many children begin to participate in organized
sports activities as young as four years old. Often times,

they begin to specialize in one or two sports by pre-

adolescence, participating in the sport(s) nearly year

round. An increase has been seen in injuries among these
young athletes due to their being ill prepared and

improperly trained (Outerbridge & Micheli, 1995)
(Faigenbaum 2003) .

While factors such as growth, improper footwear, hard
playing surfaces, anatomic misalignment of the legs,

and underlying disease states have been implicated as

risk factors for overuse injuries in youth (Micheli,
1983), the background physical activity level of

young athletes must also be considered.

(Faigenbaum,

2003, p. 4)

"Preliminary evidence suggests that youth strength
training may also decrease the incidence of some sports

injuries by increasing the strength of tendons, ligaments,
and bone"

(Faigenbaum & Micheli, 2002, p. 5) .

To further support the idea that injuries are in part
due to athletes being ill prepared or improperly trained,

21

in 1974, Dr. Robert L. Larson reported the following to
the National Conference on the Medical Aspects of Sports:

The injury rate for high school athletes is greatest

in. the first three or four weeks of workouts in

preparation for their season, 64 per cent in the
first four weeks. One could easily suspect that this
is due largely to lack of training and experience,
but if we go further, we find that of the injured

individuals, 25 per cent were in their first season

of play, 25 per cent were in their second season, 28
per cent in their third season, and 22 per cent in

their fourth.

(Stern, 1974, p. 80)

"According to the American College of Sports Medicine

(ACSM), an estimated 50% of all injuries sustained by
youth while playing sports could be prevented if more
emphasis was placed on developing fundamental fitness
abilities prior to sports participation (Smith, Andrish, &
Micheli, 1993)(Faigenbaum, 2003, p. 4)

Encouraging athletes to participate in preparatory

conditioning (which would include resistance training) for
several weeks before beginning usual practice would allow
time for coaches, teachers, and trainers to identify and
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correct any risk factors such as poor physical condition
and muscle imbalances (Faigenbaum, 2003) .
Psychosocial Effects
There are potential psychosocial health (i.e., both

psychological and social outcomes) benefits from
participating in a resistance training program.

Although participating in a resistance training

program involves time working individually or with a

partner, there is still time for socialization. "It has

been observed that the socialization and mental discipline
exhibited by children and adolescents participating in a
resistance training program are similar to experiences of

youth participating in team sports and other activities
(Faigenbaum, 1995)"

(Faigenbaum, 2003, p. 3).

With an increase in self-esteem, children may be more

likely to set out to complete new tasks. According to

Faigenbaum, "Anecdotal reports from parents indicate that
children were more willing to do homework and household

chores on the days that they trained"

(2000, p. 601).

Following an eight week training period, subjects who

had no previous experience with resistance training
reported "that they were more confident in their lifting
abilities and were more willing to try different sports
23

and activities following the training program"

(Faigenbaum

& Zaichkowsky, 1997, para 20).

It is important to also consider that excessive
pressure to perform beyond one's capability can negatively

influence the resistance training experience and can lead

to placing too much pressure on a child to untoward
consequences (Gould, 1993)"

(Faigenbaum, 2003, p. 3).

Risks Associated with Youth Resistance Training

Youth resistance training programs are not without

risk.

There is the potential for risk. All youth programs

must be supervised by instructors who are knowledgeable
and are trained to work with children. Safety standards

must be adhered to, including competent supervision,

qualified instruction, safe equipment and age-specific
training guidelines (Faigenbaum & Micheli, 2002). The NSCA

(1996) contends that most problems that occur in youth

resistance training fall into the categories of acute and

chronic injuries.
Acute Injuries

"Acute injury refers to a single trauma causing an
injury. Acute injuries to the skeletal system, such as
growth cartilage damage or bone fractures, are very rare

24

during weight training"

(Fleck & Kraemer, 1997, p. 204).

According to Fleck and Kraemer (1997), the most
common acute injury risk is muscle strain, which can be
the result of failing to include a proper warm-up session

before a training session. Acute injuries may also be
caused by attempting to lift too much weight for a given
number of repetitions (p. 205).

Epiphyseal Plate Fractures. Another type of acute
injury is an epiphyseal plate fracture. One of the most
common concerns regarding children and adolescents
participating in resistance training programs has been
because of the risk of injury to the epiphyseal plate or

growth cartilage.

Many reports of injuries to the

epiphyseal plate have been due to improper lifting

techniques or inadequate supervision when performing heavy
lifting (Faigenbaum, 2003). It is important to note that
"an epiphyseal plate fracture has not been reported in any

prospective study that was competently supervised and
appropriately designed" (Faigenbaum, 2003, p.4).

Chronic Injuries
Chronic injuries, or overuse injuries, refer to
injuries which are caused by repeated microtraumas.

Chronic injuries can be caused by improper technique of

25

resistance training over long periods of time (e.g.
improper bench press technique can cause shoulder

problems)

(Fleck & Kraemer, 1997, p. 205).

26

CHAPTER THREE
METHODOLOGY

The intention for this project is to help parents,

teachers, coaches, and others working with youth
understand that resistance training programs benefit

children in many ways and are safe.

The first step in completing this project was to

conduct a search on terms related to the title "Resistance
Training for Children."

This included using other terms

similar to "resistance training", such as "weight

training" and "strength training", and combining these
terms with "children",

"adolescents", and "youth" to

ensure that as many relevant articles as possible were

found.

Most of the data was collected from the California
State University, San Bernardino online library.
Databases that were used included EBSCOhost (Academic

Search Premier), Wilson Omnifile, and Sage Journals

Online.

The combinations of key words were entered into

these databases to search for relevant peer-reviewed
articles.

Articles were collected from different journals

such as The Journal Strength and Conditioning Research,
27

Pediatrics, Journal of Physical Education, Recreation, and

Dance (JOPERD), Clinical Journal of Sports Medicine, and

Journal of Sport Behavior.
In addition, the search engine Google was used with
the same key words.

Many articles that were found

referenced childhood obesity and lack of physical activity

so searches were conducted using those key words.

These

searches on Google led to several websites including the

United States Department of Health & Human Services, which
is from the office of the United States Surgeon General,
and Centers for Disease Control and Prevention (CDC) where

current statistics on childhood obesity and recommended
activity levels were found.
The articles were then read, highlighted, and the

important information was put into an outline.

The

articles that were to be used in the project were then
categorized into similar topics in order for the paper to
be written.

These topics included: safety regarding youth

resistance training, guidelines, benefits, and risks and

concerns associated with youth resistance training.
The literature review is intended to be used as a
guide to help parents, teachers, and coaches understand

that resistance training is a beneficial and safe activity
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for children and adolescents when proper guidelines are

followed. A PowerPoint presentation will be included in

this project using the data that was compiled.

The

presentation will highlight the guidelines, benefits,

risks and concerns associated with resistance training for

youth.
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CHAPTER FOUR
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
This project was conducted to determine the benefits

of a resistance training program for children. This
project is designed to help parents, teachers, coaches,

and others working with children to be aware of the
benefits, as well as the guidelines for youth resistance

training programs and some potential risks if these

guidelines are not followed correctly.
There has been much research done on resistance
training for youth and researchers have deemed it a safe

activity for children and adolescents, provided that the
program is designed and supervised by a knowledgeable and
conscientious adult who is able to communicate effectively

with children. Instructors must be knowledgeable about

resistance training principles. Children participating
must be mature enough to follow directions and understand

the consequences of their actions considering the
equipment involved. It is important that the program is

fun for children because their experience can influence
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their future participation in physical activities and

sports.

Conclusions
Properly designed and supervised resistance training
programs for children can be very beneficial. Although
much research has been done on the subject of resistance

training for children and the majority of the research has

generated similar positive findings, there is not enough
common knowledge available. For example, many parents are

concerned that their children will get hurt when
participating in resistance training at school. Parents

must take responsibility for their own knowledge of the
subject in order to ensure that their children are
involved in a safe and well-designed program.

Recommendations
Many of the current research articles on resistance

training for children are nearly identical in relation to

benefits, guidelines, prevention of injuries, etc. Future
research needs to further address the psychosocial health

aspect to determine how children really feel about
themselves before, during, and after participating in a
31

resistance training program. With the obesity levels in
the United States continuing to rise, and with the

childhood obesity level tripling in the last 30 years, it
is imperative that the research focus on the youth and
what can be done to help slow down the rise in obesity
levels.

Although the research shows that resistance training
can improve self-esteem, there need to be more detailed

studies. The studies should determine the level of self-

esteem prior to beginning a program, how it improves

during the study, and if there is an increased level of
self-esteem at the end of the study. The study should also
determine if self-esteem is maintained after the

conclusion of the study or if it reverts to the original
level.

If the level of self-esteem does continue to stay
elevated, it would be helpful to conduct additional

studies on how long the improved level of self-esteem is
present following the conclusion of a resistance training

program.

It would also be beneficial to study how

continued participation in a resistance training program

would affect increases in self-esteem. This information
would further assist teachers, coaches, parents, and
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others who work with children to ensure that they are
instilling a lifelong interest in physical activity in the

children.
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APPENDIX A

POWER POINT PRESENTATION
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Resistance Training
for Youth
A summary of youth resistance training including
guidelines, benefits, and risks.

It is the current position of
The National Strength and Conditioning
Association (NSCA) that:

1.

A properly designed and supervised resistance
training program is safe for children.

2. A properly designed and supervised resistance
training program can increase the strength of
children.
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It is the current position of
The National Strength and Conditioning
Association (NSCA) that:

3.

A properly designed and supervised resistance
training program can help to enhance the motor
fitness skills and sports performance of children.

4. A properly designed and supervised resistance
training program can help to prevent injuries in
youth sports and recreational activities.

It is the current position of
The National Strength and Conditioning

Association (NSCA) that:

5. A properly designed and supervised resistance
training program can help to improve the
psychological well-being of children.

6. A properly designed and supervised resistance
training program can enhance the overall health of
children.
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====== Guidelines'for ;
Youth Resistance Training
• Each child should understand the benefits and risks
associated with resistance training.

• All workouts must be supervised by qualified teachers
or coaches.

Faigenbaum, 2001, p.28

GuTdeliriesfor ’^
Youth Resistance Training
• The exercise environment should be free of hazards.
• The exercise session should include at least five to 10
minutes of warm-up activities.

• Teachers and coaches should listen carefully to each
child's concerns and answer any questions.

Faigenbaum, 2001, p.28
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GuideHn^ToF^^
Youth Resistance Training
• Children should begin with one light set of 10 to 15
repetitions on eight to 12 exercises that focus on the
upper body, lower body, and core musculature
(abdominals and lower back).

Faigenbaum, 2.001, p.28

Guld^lTnes for
Youth Resistance Training
• Depending on individual needs and goals, one to three
sets of six to 15 repetitions (to muscular fatigue) of a
variety of exercises can be performed.
• When learning a new exercise, children should start
with a light weight (or even a wooden stick) to learn
the correct technique for the concentric and eccentric
phases.
Faigenbaum, 2001, p.28
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Guidelines for
Youth Resistance Training
• As strength improves, increase the resistance gradually
(in general, about 5-to-io%).
• Two to three non-consecutive training sessions per
week are recommended.
• When necessary, adult spotters should be nearby to
assist the children in the event of a failed repetition.
Faigenbaum, 2001, p.28

Guide ITnesfo^^”
Youth Resistance Training
• Focus on participation, with lots of movement and
positive reinforcement.
• Strength training should be systematically varied to
optimize gains.

• Strength training should be one part of a wellbalanced youth -fitness program.
Faigenbaum, 2001, p.28
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B^elTrsoU^’’^
Youth Resistance Training
• Health related benefits
• Increase muscle strength
and power
• Increase local muscular
endurance
• Increase bone mass
• Increase cardiorespiratory
’ fitness
• Improve blood lipid
profile
• Improve body
composition

• Improve motor
performance skills
• Enhance sports
performance
• Increase resistance to
injury
• Enhance mental health
and well-being
• Stimulate a more positive
attitude toward lifetime
physical activity
Faigenbaum, 2007, p. 191

"

Benefits of
Youth Resistance Training

• Increased strength
• Dreger (n.d) reported a 30 to 50% increase in strength is
found when children participate in a structured,
supervised resistance-training program from 8 to 20
weeks.
• Another study showed a 74% increase in strength after
only 8 weeks of training (Faigenbaum et al., 1993)

Dreger, n.d., para. 4
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Benefits of
^
Youth Resistance Training
• Motor skills and sports performance
• Provides confidence and skills to try new activities and
sports.
• Improvements in vertical jump, long jump, sprint speed,
and agility run time following resistance training.

Faigenbaum, 2003, p, 3

B^efifsof^"^
Youth Resistance Training
• Prevention of injuries
• Encouraging athletes to participate in preparatory
conditioning (which would include resistance training)
for several weeks before beginning usual practice would
allow time for coaches, teachers, and trainers to identify
and correct any risk factors such as poor physical
condition and muscle imbalances.
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Benefits of
Youth Resistance Training
• Psychosocial effects
• Positive self-esteem, can be more likely to help around
the house (Stern 1974).
• Learn mental discipline and confidence.

®

.. resistance training may positively influence
children’s attitudes toward physical education, physical
fitness, and lifelong exercise” (Faigenbaum, 2007, p.
195)-

R i s ks A s socTaTe d
Youth Resistance Training
• Acute Injuries-a single trauma causing an injury.
Injuries to the skeletal system (growth cartilage
damage or bone fractures) are very rare.
• Muscle Strains-most common injury risk for
prepubescents and adults. Result from not performing a
proper warm-up or attempting to lift too much weight.

Fleck & Kraemer, 1997, p. 204-205
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Risks Associate dWitR”^
Youth Resistance Training
• Acute Injuries (cont.)
• Epiphyseal Plate Fractures-cases have been reported. Is
prone to fracture because calcium has not yet ossified.
All reported cases involved overhead lifts. Maximal or
near-maximal lifts (i RM) should not be stressed for
prepubescents. Proper form must emphasized to young
resistance trainers.
Fleck & Kraemer, 1997, p. 205

Youth Resistance Training
• Acute Injuries (Cont.)
• Fractures-Peak fracture incidence in boys 12-14 years and
precedes growth spurt. Caused by a lag in bone thickness
and mineralization to linear bone growth (Blimkie 1993). It
is important to control resistance used during training.

• Lumbar Back Problems-Acute trauma may be caused by
lifting maximal or near-maximal resistances, attempts to
perform too many repetitions, and by using improper form
in the squat or deadlift. Back must kept in an upright
position and legs must be used as much as possible.
Fleck & Kraemer, 1997, p. 205
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Youth Resistance Training
• Chronic Injuries-Caused by repeated microtraumas;
also called overuse injury. Shinsplints and stress
fractures are common. Often caused by improper
technique of resistance training over long periods of
time.

Fleck & Kraemer, 1997, p. 205

44

REFERENCES

American Academy of Pediatrics

(2008).

by children and adolescents:
medicine and fitness.

Strength training

Council on sports

Pediatrics, 121;

835-840.

doi:10.1542/peds.2007-3790
Benjamin,

H.,

& Glow,

K.

(2003).

children and adolescents.

31(9),

Strength training for

Physician & Sportsmedicine,

19-26.

Center for Disease Control and Prevention

(n.d.).

Healthy

Health topics: Childhood overweight.

youth!

Retrieved from

http://www.cdc.gov/healthyyouth/overweight/index.htm

Center for Disease Control and Prevention
Childhood overweight and obesity.

(2009) .

Retrieved from

http://www.cdc.gov/obesity/childhood/index.html
Center for Disease Control and Prevention

and overweight for professionals:
Contributing factors.

(2009).

Obesity

Childhood:

Retrieved from

http://www.cdc.gov/obesity/childhood/causes.html
Dreger,

R.W. ,

youth.

(n.d.).

Strength training considerations

for

Retrieved from http://handballtraining.files.

wordpress.com/2009/03/strength-trainingconsiderations-for-youth.pdf

45

A.D.

Faigenbaum,

(2000).

and adolescents.

Strength training for children

Clinics in Sports Medicine, 19(4),

593-619.

A.D.

Faigenbaum,

(2001).

Strength training and children's

JOPERD: The Journal of Physical Education,

health.

Recreation, and Dance,
Faigenbaum,

A.D.

(2003).

72(3),

24-30.

Youth resistance training.

President's council on physical fitness and sports:
Research digest,
Faigenbaum,

A.D.

1-8.

4(3),

(2007).

State of the art reviews:

Resistance training for children and adolescents:
Are there health outcomes?

American Journal of

Lifestyle Medicine, 1 (3),

190-200.

doi:10.1177/1559827606296814

Faigenbaum,

A.D.,

Kraemer,

W.J.,

Cahill,

J.,

Elfrink,

L.,

.

Dziados,

Youth resistance training:

.

Faigenbaum,

A.D.,

comment:

Page,
Faigenbaum,

& Micheli,

Roberts,

A.D.,

S.

(1996).

62-75.

L.J.

(2002).

ACSM current

ACMS Fit Society

1-16.

& Schram,

J.

46

J.,

Strength and

Youth strength training.

Fall,

Chandler,

NSCA position statement

paper and literature review.

Conditioning Journal, 18,

.

B.,

(2004) .

Can resistance

training reduce injuries in youth sports? Strength

and Conditioning Journal, 26(3), 16-21.

Faigenbaum, A., & Zaichkowsky, L.D.

(1997). Psychological

effects of strength training on children. Journal of
Sport Behavior, 20(2), 164-176. Retrieved from

Academic Search Premier with full-text database.
Fleck, S.J., & Kraemer, W.J.

(1997). Children and

resistance training. In R. Frey & S. Wikgren (Eds.),
Designing Resistance Training Programs (2nd ed. ,

pp.199-216). Champaign, IL: Human Kinetics.

Haff, G.

(2003). Roundtable discussion: Youth resistance

training. Strength and Conditioning Journal, 25(1),

49-64.

Stern, W.H.

(1974). Weight-training for children. Athletic

Journal, 55, p. 80-88. Retrieved from Academic Search

Premier with full-text database.

47

